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(57) Abstract 



Separation device for separating magnetizable particles provided with a coating for selective affinity for one or more com- 
pounds to be removed from a liquid in which the particles are suspended, consisting of a rack (1) for tubes (5), preferably "Ed- 
pendorf tubes and which rack is provided with at least one magnet that will affect the magnetizable particles when a tube is in- 
serted m the rack, where the rack for receiving a number of tubes (5) is provided with a number of apertures (3), which tubes 
intersect the fields of forces from the magnet (4). 
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SEPARATOR DEVICE FOR MAGNETIC PARTICLES. 

Present invention relates a separation device, more specific 
a separation device where a magnetic or magnetizable 

5 ^of er T atSrial " ° f P a " lcl - •» being separated 

5 from a liquid composition. 

sir" f ie ^ S ° f ChemiStr *' biochemistry and genmanipulation 
such a technique for separation has a wide application. The 
magnetic carrier in the form of magnetic particles will in 
■0 such an application be coated with a reactive coating that 

can have affinity to certain proteins, cells, vira etc. that 
when a suspension containing the magnetic carrier particles 
the component for which the particles have affinity, be 
5 I ,! 0 P " tlCleS hereafter these can be separated 

- form the suspension by means of one ore more magnets. In Us 
patent application 064.040 filed ju ne 12, 1987 titled 

Magnetic Particles Concentrator", it is described a device 
suited for such separation. This device consists of a rack 
where a series of magnets are positioned in a row in 

" 7ZtT\' ii r 0ti ° n ^ WhiCh aeVi ° e iS deSi « ned *» — -e 
a vial which is fixed by means of a springloaded clip. Mh en 

the vial is fixed in the rack, the Magnets will be in 

ZZTZ Pr ° Ximity t0 thS — ^e magnetic filed can 

affect the suspended magnetic particles that are dispersed 
> in an solution in the vial. The particles will be ejected 
and concentrated along the wall of the vial and can be 

TflTTJ T t rr 0 " ° f Vial " " is ™ *^ed up 
tne racjc, if this is wanted. 
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The liquid in the vial, after concentration of the particles 
along the wall, can be decanted from or aspired while the 
particles still are fixed to the wall and new liquid can be 
delivered to wash the particles etc. 
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are widely used in the field of macromolecular research. It 
is also difficult with this known device to arrange more 
vials in one rack due to the manually operated fix/clip- 
device for fixation of the vials with content. 

It is therefore a need for a simple separation device which 
can contain more vials or "Eppendorf -tubes" and where 
fixation of one tube by means of manually operated f ixing- 
device can be avoided. 



The present separation device eliminates these disadvantages 
and make it possible to fixate numerous vials or "Eppendorf" 
tubes for simultaneous treatment. Preferably the centre 
distance between each tube is such that the liquid can be. 
15 drawn off by means of an automatic standard pipette. 

This is accomplished with the separation device according to 
present invention by that it contains a block with numerous 
semi circular apertures that can receive a "Eppendorf" 
tube, when a section of the aperture has a design that is 
corresponding to the outer contour of the "Eppendorf" tube. 
In the block it is arranged strong permanent and electro- 
magnets that will be adjacent to the sidewall in a "Eppen- 
dorf" tube when this is placed in one of the apertures. 



To avoid that the tubes can fall out of the apertures when 
the separation device is shaken or turned, the tubes will be 
fixated by means of an elastic plate arranged in front of 
the tubes that apply an elastic force and fixate the tubes 
30 in the rack. ~ 

The invention will be further explained with reference to 
the accompanying drawing which shows a preferred embodiment 
of the invention, in the drawing reference number 1 
35 designate a block of a non-magnetic material which material 
preferably is easy to keep clean and easy machineable. An 
example of such a material is "Teflon" . 
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The block 1 is provided with an aperture 2 which extends in 
the longitudinal direction. In this aperture 2 is provided 
a number of vertical extending apertures 3 to receive 
"Eppendorf" tubes 5. Adjacent each aperture 3 is provided at 
least one magnet 4 that will adjacent the sidewall of the 
"Eppendorf" tube 5 when this is inserted in an aperture 3 
For fixation of a tube 5, the block 1 is provided with a 
longitudinal slot in which it is inserted an fixed a 
suitable designed plate 6 which upper edge will elasticly be 
resting against a tube 5 inserted in the aperture 3. The 
Plate 6 consists of a elastic material that can apply an 
elastic force to the tube 5. Preferably the plate consists 
of a transparent material that allows visual inspection of 
the material in the "Eppendorf" tubes when these are 
15 inserted in the apertures 3. 

To avoid that the force from the plate 6 shall be dependant 
of the number of tubes inserted i the device, the plate 6 is 
supplied with a number of slots 8, so that the tubes will be 
affected of segments that are independent of each other and 
defined between to adjacent slots 8. 

in use the "Eppendorf" tubes containing a suspension of 
small balls, for instance the balls ore particles known as 
•Ugelstad-s" balls, that for the present aim has been made 
super paramagnetic to be able to move in a magnetic field, 
but are separated from each other when the magnetic field 
cease to exist. 
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Dependant of the purpose, the balls are also coated with a 
material that has affinity to the macromolecules, proteins 
etc. that is intended to be separated from the liquid in 
which the particles are suspended. When a tube is inserted 
xn an aperture 3 , the particles will be affected by the 
magnet 4 and collect along the inner wall of the tube 
adjacent the magnet 4. 

in the preferred embodiment the magnet 4 is a strong 
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permanent magnet since this makes the separation device 
simple to handle and simple to produce, but for certain 
purposes it can also be used electro-magnets. This can be 
advantageously i certain cases where it is wanted that the 
5 particles or balls are present in the separation device, so 
that the balls can float freely and the surface active 
coating can be i contact with the solution for a desired 
period of time. The electromagnets can for instance be 
activated simultaneously or in sequens according to a 
10 previous determined sequens. 

Due to the fixation of the tube by the plate 6, the 
separation device with the inserted tubes can be shaken 
carefully, be turned so that possible particles fixed to the 
liquid surface, bubbles and so on can be brought into the 
suspension and thereafter move in the direction of the 
magnet 4 so that the most of or all the particulate material 
will be collected adjacent the inner wall of the tube 
adjacent the magnet. The supernatant liquid can be decanted, 
sucked up by means of a pipette or removed otherwise if this 
is wanted. 
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Even if the temporary preferred embodiment is designed as 
shown in the drawing, the separation device can of course 
have a design to receive a much larger number of tubes or be 
designed in such a way that other types of tubes can be 
accommodated in a larger model of the separation device than 
shown in the drawing. 

The separation device need not be designed as rectilinear, 
but the tubes can for instance be arranged circumf erentially 
m a carousel if this is preferred. 
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Claims 



Separation device for separating magnetizable 
particles provided with a coating for selective 
affinity for the compound or compounds to be removed 
form a liquid in which the particles are suspended, 
consisting of a rack (i) for tubes (5) , preferably 
"Eppendorf" tubes, which rack is provided with at 
least one magnet (4) provided to affect the mag- 
netizable particles when a tube is inserted in the 
rack, characterized in that the 
rack for receiving a number of tubes (5) is provided 
with a number of apertures (3), which tubes (5) 
intersects the magnets (4) fields. 

Separation device according to claim l, 
characterized i n that a resting- 
plate (6) , preferably a transparent elastic material 
is provided to push a tube (5) against the wall of 
the aperture (3) towards the direction of a magnet 
(4) 

Separation device according to claim 2 , 
characterized in that the plate (6) 
is provided with a number of slots (8) . 

Separation device according to the previous claims, 
characterized in that the magnet 
(4) is a permanent magnet. 

Separation device according to claim 1-4, 

characterized in that the magnet 
(4) is a electromagnet. 
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